Introduction {#sec1-1}
============

Anterior encephaloceles are neural tube defects and a very rare condition. From some part of South East Asia, a higher incidence has been reported.\[[@ref1]--[@ref5]\] There are only a few large series published in the World literature.\[[@ref6]--[@ref9]\] Our series of 133 cases of anterior encephalocele is probably the largest series in the World literature.

Materials and Methods {#sec1-2}
=====================

Between 1971 and May 2011, 133 cases of anterior encephaloceles have been treated at our department at AIIMS. The number of cases has remained similar over the last 30 years, ranging from three to four cases on an average per year. Even in the last 10 years, among 110 encephaloceles, only 30 cases belonged to anterior encephalocele category. Only 50% patients reported to us in less than 3 months and 70% patients in less than 1 year. Surprisingly, 10% patients were above the age of 5 years. We have 10 patients above the age of 18 years.

The commonest type was frontoethmoid type noticed in 104 patients \[[Figure 1](#F1){ref-type="fig"}\], followed by transethmoidal nasopharyngeal type in 12 patients \[[Figure 2](#F2){ref-type="fig"}\] and orbital encephaloceles in 10 patients. Rare types like anterior frontal and transsellar transsphenoidal type were observed in two and four cases, respectively. Among the subgroups of frontoethmoidal type, nasoethmoid type was recorded in 83 and nasofrontal in12 patients. Naso-orbital type was the lowest, recorded in 9 patients \[[Table 1](#T1){ref-type="table"}\].

![A 6-month-old child with nasoethmoid type of encephalocele](JPN-6-27-g001){#F1}

![Clinical photograph of a 3-year-old child with nasofrontal type](JPN-6-27-g002){#F2}

###### 

Types of encephaloceles in 133 patients

![](JPN-6-27-g003)

Clinical features were very specific to each subgroup. All the patients of frontoethmoidal subtype had a swelling either over bridge of the nose or at the root of the nose, with some degree of hypertelorism. In patients with orbital encephaloceles, proptosis was the key presentation, noticed in 10 patients. Nasopharyngeal and transsellar transsphenoid subtypes had nasal and respiratory obstruction as the prominent feature. Twelve had history of CSF rhinorrhea, five following biopsy from nasal or nasopharyngeal mass, which was misdiagnosed as nasal polyp, by the ENT Surgeon. Enlarged head was noticed in 20, which was the result of associated hydrocephalus, either of congenital origin or following meningitis \[[Table 2](#T2){ref-type="table"}\].

###### 

Clinical features

![](JPN-6-27-g004)

Computed tomography (CT)/magnetic resonance imaging (MRI) scan has been available since 1978 and was performed in 129 patients \[Figure [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. Associated hydrocephalus was noticed in 22 and corpus callosum agenesis in 16 patients. Five patients had cortical dysplasia. Nasopharyngeal mass and orbital mass were recorded in 12 and 10 patients, respectively. Five patients had porencephalic cyst and one patient each had arachnoid cyst and chronic subdural hematoma \[[Table 3](#T3){ref-type="table"}\].

![(a) CT scan shows a classical nasoethmoid type. (b) Coronal CT showing transethmoid nasopharyngeal encephalocele](JPN-6-27-g005){#F3}

###### 

CT scan/MRI findings in 127 patients

![](JPN-6-27-g006)

Surgical procedure {#sec2-1}
------------------

Surgery was considered for repair of the encephalocele and correction of the deformity. Twenty of 22 patients with hydrocephalus underwent ventriculo peritoneal (VP) shunt for the CSF diversion. Patients with transsellar transsphenoidal encephalocele had transpalatal repair. Patients with orbital and transethmoidal nasopharyngeal encephaloceles underwent bicoronal bone flap and repair of encephalocele with duraplasty. Recently, over the last 30 years, glue has been frequently used for the dura closure. Half of the orbital encephaloceles with sphenoid wing dysplasia had bone graft to reconstruct the sphenoid wing \[[Table 4](#T4){ref-type="table"}\].

###### 

Types of surgery in 133 patients

![](JPN-6-27-g007)

Among the 104 patients with frontoethmoidal encephaloceles, 30 patients had classical Tessier′s operation where bilateral orbital advancement was carried out to correct the hypertelorism \[[Figure 4](#F4){ref-type="fig"}\]. Since 1990, hemiorbital advancement has been carried out as described by Mahapatra elsewhere.\[[@ref6][@ref7]\] The hemiorbital advancement is less time consuming and less traumatic with similar cosmetic results. Hemiorbital advancement was undertaken in 66 patients \[[Figure 5](#F5){ref-type="fig"}\]. Five patients with postoperative persistent CSF leak underwent percutaneous thecoperitoneal shunt, which was effective to stop CSF leak \[[Table 4](#T4){ref-type="table"}\].

![Intraoperative photograph showing correction of hypertelorism (black arrows)](JPN-6-27-g008){#F4}

![The intraoperative photograph after correction of hypertelorism by hemiorbital advancement (white arrows)](JPN-6-27-g009){#F5}

Outcome {#sec2-2}
-------

CSF leak/CSF rhinorrhea was the most frequent postoperative complication, recorded in 24 patients of whom 5 required Thecoperitoneal (TP) shunt \[[Table 5](#T5){ref-type="table"}\]. Five patients developed postoperative meningitis for which appropriate antibiotics were prescribed for a period of 2-3 weeks. Seven patients developed wound infection and one had osteomyelitis. Overall, 80% had no postoperative problem and were discharged between 7 and 10 days of surgery. Patients were followed up 3 monthly between 1 and 10 years. Only 15% patients had a follow-up more than 3 years. Overall cosmetic outcome was good and over 50% had normal schooling.

###### 

Postoperative complications

![](JPN-6-27-g010)

Discussion {#sec1-3}
==========

Despite the reduction of incidence of neural tube defects (NTDs) in the West, in countries like India, NTD is a major problem for the neurosurgeons, especially for the pediatric neurosurgeons. Being a tertiary referral center, at AIIMS, we get large number of patients with NTD including encephaloceles.

Overall, anterior encephaloceles are rare and we have collected 133 cases over a period of 40 years.\[[@ref6][@ref7][@ref10]\] No doubt, it is a large number and it reflects the referral system and status of national hospital of our Institute. Suwanwela and Suwanwela\[[@ref8][@ref11]\] published several series in the 1970s. From India,\[[@ref4]\] we have published several reports in the last 20 years.\[[@ref10][@ref12][@ref13]\]

Frontoethmoidal type is the commonest type reported in the literature.\[[@ref3][@ref6][@ref7][@ref11][@ref14][@ref15]\] The next common type is the frontonasal type.\[[@ref6]--[@ref8][@ref11]\] Transsellar transsphenoid encephaloceles are rare and less than 30 cases have been reported in the literature.\[[@ref9][@ref12]\] We have so far collected four cases.\[[@ref12]\]

Seventy percent patients were less than 1 year of age and 10% were older than 5 years. We preferred surgery around 9-10 months of age, as this is the time when the patient can stand a prolonged surgery. Surprisingly, more than 30% patients reported to us after 1 year. Lack of awareness on the part of general practitioners and pediatricians delayed the referral to a tertiary center.

Among the patients, swelling over the nose and hypertelorism is the commonest finding.\[[@ref3][@ref5][@ref7][@ref8][@ref11][@ref16]\]

Tessier defined the facial anomalies in the year 1969 and described the various facial anomalies along with the different clefts in the year 1976. More than 80% of our patients had varying degrees of hypertelorism. Nasal obstruction is common in nasal encephalocele.\[[@ref9][@ref12][@ref14][@ref15]\] Nasal masses also can lead to CSF rhinorrhea, either spontaneously or after surgical trauma due to biopsy. Hydrocephalus is rare in anterior encephaloceles. Only 10-15% do have associated hydrocephalus.\[[@ref6][@ref7][@ref12]\] In the present study, 22 patients had hydrocephalus and 16 patients had corpus callosum agenesis.

Needless to say, all encephaloceles need surgery. Meticulous planning is necessary for surgery, depending on the type and size of encephalocele and associated hydrocephalus.\[[@ref3][@ref5][@ref7][@ref10][@ref12][@ref14][@ref15][@ref17]\] By and large, emergency operation is avoided unless there is leaking encephalocele,\[[@ref13]\] which is a must to prevent meningitis. In six of our patients, there was history of meningitis. Twenty of 22 patients in our study underwent VP shunt. The factors influencing the surgery are (a) type of encephalocele, (b) degree of hypertelorism, (c) associated anomalies, (d) presence or absence of respiratory obstruction and (e) associated CSF leak. Only six of our patients had craniofacial surgery at neonatal period, as they presented with emergency. Except the patients with transsellar transsphenoid encephalocele, the rest 129 patients had undergone bicoronal craniotomy and exploration of anterior cranial fossa floor. Classical osteotomy described for hypertelorism, by Prof. Tessier in 1969,\[[@ref17]\] was performed in 30 patients.\[[@ref10]\] In 66 patients, a hemiorbital advancement was carried out to correct the hypertelorism.\[[@ref6][@ref7]\] This technique was described by Mahapatra in late 1980s and published subsequently in several papers.\[[@ref6][@ref7]\] This technique is of tremendous advantage due to reduction of time and blood loss, so also less damage to the tissue around the orbit. Overall cosmetic outcome following hemiorbital advancement is good and comparable to classical Tessier′s operation.

Postoperative CSF leak is the major complication reported in 10-15% cases.\[[@ref6][@ref7][@ref10][@ref15]--[@ref17]\] However, by and large, CSF leak is transient and subsides with conservative management and repeated CSF drainage from lumbar theca.\[[@ref6][@ref7][@ref10]\] We had CSF leak in 24 patients and only 5 required percutaneous TP shunt, as CSF leak persisted beyond 7-10 days. We had an overall good cosmetic result. Only 20 patients (15%) had follow-up for more than 3 years. However, only 30% had only lower IQ than normal. More than 50% had normal schooling with fair performance.

Conclusions {#sec1-4}
===========

We have collected one of the largest series of anterior encephalocele in the World literature. Frontoethmoidal type is the commonest and associated with hypertelorism. Nasal obstruction is common in nasopharyngeal type. We performed hemiorbital advancement to correct hypertelorism, which reduced the surgical time significantly. CSF leak is the most common postoperative problem. The overall outcome was good.
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